To re-assess obstetrician-gynecologists' knowledge of neonatal encephalopathy and cerebral palsy after publication of the ACOG/AAP Task Force report.
INTRODUCTION
The causes of neonatal encephalopathy (NE) and cerebral palsy (CP) historically have been poorly understood within the medical community. Not surprisingly, therefore, in a recent research publication, 1 the American College of Obstetricians and Gynecologists (ACOG) reported that issues of neonatal encephalopathy pathogenesis and pathophysiology were not well understood by practicing obstetricians throughout the United States. The survey used to obtain those results was the first part of a larger study undertaken, in part, to determine the effectiveness of an ACOG/American Academy of Pediatrics' (AAP) Task Force report distributed to ACOG members in January 2003: Neonatal Encephalopathy and Cerebral Palsy; Defining the pathogenesis and pathophysiology. 2 The original NE survey questionnaire was distributed in May 2001 to 1013 ACOG Fellows. (Results from the first survey can be found in Hankins et al. 1 ) ACOG subsequently published and distributed its report on NE and CP in January 2003. In the current follow-up survey study, a questionnaire similar to the original was distributed 2.5 years after the first survey was conducted and 11 months after the Task Force report was distributed, in December 2003, to 1060 ACOG Fellows and Junior Fellows in Practice, a subset of whom had participated in the original survey study. The purpose of the current study was three-fold: (1) to determine whether level of familiarity with the ACOG/AAP report was associated with increased knowledge of issues related to NE and CP; (2) to assess physicians' current knowledge and practices regarding NE and CP, and whether this was affected by previous exposure to the questionnaire; and (3) to compare physician knowledge levels and practice patterns in 2001 (pre-ACOG/AAP Task Force report) with knowledge and practices at the end of 2003 (11 months after the distribution of ACOG/AAP's report).
MATERIALS AND METHODS
Questionnaires were mailed in December 2003 to 1060 ACOG Fellows and Junior Fellows in Practice. A total of 437 of these subjects are members of the Collaborative Ambulatory Research Network (CARN), a group of practicing obstetrician-gynecologists who have volunteered to participate in survey studies on a regular basis. CARN was established to facilitate assessment of clinical practice patterns and aid the development of educational materials.
Of the CARN subjects, 204 had received and returned a nearly identical questionnaire 2.5 years earlier. The remaining 233 CARN subjects had not received this questionnaire 2.5 years prior. There were an additional 623 subjects who consisted of ACOG Fellows and Junior Fellows who practice obstetrics and/or gynecology and typically have not received a survey from ACOG during the previous two years (non-CARN). Of these non-CARN subjects, 133 had received and returned a nearly identical questionnaire 2.5 years earlier. The remaining 490 non-CARN subjects consisted of a computer-generated random sample of ACOG Fellows and Junior Fellows in Practice. All nonrespondents received a second mailing of the questionnaire 5 weeks after the first mailing. A final reminder mailing was sent approximately 6 weeks later. Questionnaires returned by April 8, 2004 were included in the survey. This protocol has typically resulted in a total sample size of >450, which is sufficient to detect differences between groups of <0.5 standard deviation with power of 80% and significance at the 0.05 level. 3 The current questionnaire was nearly identical to the questionnaire distributed 2.5 years earlier except for the addition of two questions pertaining to physicians' familiarity with the 2003 ACOG/AAP Task Force report. The survey consisted primarily of questions in a multiple-choice format that pertained to physicians' practices and knowledge regarding NE. Items included 14 standalone knowledge questions and three clinical scenarios containing an additional ten subquestions. Six of the knowledge questions directly assessed knowledge of cerebral palsy. All but two of these 14 knowledge questions contained the answer choice ''don't know.'' The questionnaire also contained items concerning demographic details of the physicians and their patient populations, physicians' ratings of their educational background, and how physicians stay current in their knowledge of NE.
The data were analyzed using a personal computer-based software package (SPSS s 12.0, SPSS Inc., Chicago, IL). Descriptive statistics were computed for the measures used in the analyses, which are reported as mean±SEM. The student's t test and analysis of variance were used to compare group means of continuous variables. Group differences on ordinal measures were assessed using the Mann-Whitney U and Kruskal-Wallis tests. Differences on categorical measures were assessed using the w 2 test. Correlations including an ordinal measure used the Spearman's rho coefficient. All analyses were tested for significance using an alpha of 0.05.
RESULTS
A total of 1060 questionnaires were sent, and 691 questionnaires were returned, resulting in a response rate of 65.2%. Subjects were divided into four groups: CARN who had received and returned a similar survey 2.5 years earlier ('CARN old', 176 returns of 204 sent ¼ 86.3% response rate); CARN who had not received the earlier survey ('CARN new', 172/233 ¼ 73.8%); non-CARN old (96/133 ¼ 72.2%); and non-CARN new (247/490 ¼ 50.4%). Of these, 11 respondent questionnaires were judged invalid (physician retired, survey returned blank, etc) and were not included in further analyses. Age and sex ratio of respondents closely matched the characteristics of the larger population to whom the survey was sent. There were responding physicians from every state of the United States, as well as the District of Columbia, Puerto Rico, Canada, and overseas military installations. Since we were concerned with the knowledge and practices of physicians who might encounter or manage a pregnancy affected by NE or CP, the remaining analyses are limited to the 82.8% (563) of respondents who indicated that they practice obstetrics. See Table 1 for basic demographics.
Document Familiarity
Physicians were asked how familiar they were with the ACOG/AAP Task Force report distributed in January 2003. ''I have read it thoroughly'' was the response given by 11.6% of responding physicians; almost half (46.6%) said they had ''skimmed it,'' 29.9% said they had ''heard of it but not read it,'' and 11.8% said they had ''never heard of it.'' Previous exposure to the survey was not associated with document familiarity.
Knowledge
Physicians answered a mean of 5.89±0.11 out of 14 knowledge questions correctly (median ¼ 6, mode ¼ 6), or 42.10±0.77% correct. Respondents in 2003 performed significantly better than Table 2 for a list of knowledge questions, the percent of all valid respondents from 2001 answering correctly, the percent of all valid respondents from 2003 answering correctly, and the impact of document familiarity on accurate responding. The extent of familiarity with the Task Force report was highly associated with performance on several of the knowledge questions (see Table 2 , last 4 columns) and on overall test score ( p<0.001).
Scenarios
Physicians were presented with three clinical scenarios and asked what they would do in these situations (see Table 3 ). Responses were assessed in terms of answers being in correspondence with best practices (Scenario I) or being correct (scenarios II and III). The majority of physicians agreed or strongly agreed with statements corresponding with recommended practices ( 
Education
Physicians were asked to rate their knowledge of NE and the quality of training they received, the frequency with which they read professional materials regarding NE, and the types of professional materials they used to stay informed about NE (see Table 4 ). How highly physicians rated their knowledge of NE and the frequency with which they read relevant professional materials correlated positively with document familiarity as well as performance on the knowledge and scenario tests (all p's <0.001). Previous exposure to the survey was not associated with self-ratings of knowledge or the frequency of reading professional materials. 
SIGNIFICANCE
The incidence of NE is reported as approximately 3.8 per 1000 term births. 4 Up to 70% of cases of NE can be attributed to antenatal risk factors. 2 Causes of NE are frequently attributed to preventable intrapartum events, which has resulted in unwarranted obstetrical litigation due to misattribution of blame for this complex of disorders: the number of cases of NE primarily attributable to intrapartum hypoxia is approximately 1.6 per 10,000. 2 Much is still not known regarding the specific range of causes of NE. 5 In order to address these problems, ACOG convened a Task Force to review the scientific data available.
The current survey study was conducted over 11 months after ACOG/AAP issued its defining documentation on NE and CP, 2 and 2.5 years after we conducted a nearly identical survey study in 2001. 1 The goal was to determine whether level of familiarity with the Task Force report was associated with increased knowledge of issues related to NE and CP, to assess physicians' current knowledge and practices regarding NE and CP, and to compare physician knowledge levels and practice patterns before (2001 study) and after (current study) the distribution of the report.
Increased familiarity with the Task Force report was highly associated with better performance on the knowledge portion of the questionnaire. However, while respondents in the current study performed better than did respondents in 2001 on seven of the 14 knowledge questions, there continue to be substantial gaps in obstetrician-gynecologists' knowledge of NE and CP pathogenesis, as measured by this survey. Of encouragement is the fact that physicians performed far better on the practices portion of the survey than they did on the test of didactic knowledge, as was also found in the 2001 study. Despite poor test scores, almost two-thirds (65.0%) of physicians in the current study rated their knowledge of NE as average to good, while just under half (48.7%) did so in 2001. How highly physicians rated their knowledge of NE correlated positively with performance on the knowledge questions, as well as with extent of familiarity with the Task Force report. Having had prior exposure to the survey (2.5 years earlier) did not appear to be a factor on any measure, including knowledge score or document familiarity.
It should be noted that, while substantial knowledge gaps are still apparent, physicians were told that ''it is not necessary to study any extra materials prior to completing the questionnaire.'' Further, the survey did not measure the full range of issues surrounding the knowledge and management of NE and CP, nor do we know the full range of resources available to the physician, including the extent to which they may consult an MFM specialist. MFMs performed better than nonsubspecialist ostetriciangynecologists on the knowledge portion of the questionnaire and reported reading relevant professional materials with greater frequency.
It is possible that physicians who were more interested in or knowledgeable about the topic of the survey were more likely to respond. In an attempt to control for this, a subset of our subject pool comprises CARN members, who respond to several questionnaires a year, covering a wide variety of topics. It is unlikely that NE is a topic of greater interest to this control group than to the group of randomly selected ACOG members. CARN members did not differ significantly from non-CARN subjects on most nondemographic responses. Further, the age and sex ratio of respondents as a whole closely matched the characteristics of the larger population to whom the survey was sent, all of which indicate that response bias was minimized.
The following observations suggest the possibility that a number of physicians actually may be specifically misinformed about various aspects of NE, rather than simply unsure. On six of the 14 knowledge questions, an incorrect answer was the most common response, even more so than the choice of ''Don't Know.'' In the 2001 study, 1 rates of incorrect responding were very similar to those found in this study, with the same incorrect answers being selected. For example, only 11.9% were aware that, in epidemiologic studies, the most frequent observation concerning neonatal encephalopathy has been that most cases have ''only antepartum risk factors''; 6 73.3% of physicians selected the response option ''no recognized risk factors.'' Only 1 in 5 (19.5%) were aware that the diagnosis of neonatal encephalopathy was restricted to ''term and near term (Z34 weeks)'' infants; 4 33.8% of physicians selected the response option ''first 3 days of life.'' And only 21.6% recognized that the majority of infants who develop CP have a birth weight greater that 2500 g; 7 29.8% thought it was ''birthweight <1500 g.'' Physicians who had thoroughly read the Task Force report did substantially better, such that an incorrect answer was the most common response on two questions. This study clearly indicates a strong association between familiarity with ACOG documentation and knowledge levels of NE. Further, the data indicate that physicians rely heavily on ACOG publications to stay informed about topics related to pregnancy. Despite this, only 11.6% of doctors said they had thoroughly read the report issued by ACOG almost a year earlier, and 13.6% of physicians said their practice patterns regarding NE had changed since ACOG issued its report. These numbers were somewhat higher in a 2003 survey study on cystic fibrosis 8, 9 and corresponding ACOG documentation distributed in 2001, 10 in which 19.2% of physicians said they had thoroughly read the ACOG cystic fibrosis documentation, and 72.7% said their practice patterns regarding CF carrier screening had changed since the documentation was issued.
One reason for this difference may be the more recent distribution of the NE and CP document; physicians may not have had sufficient time to incorporate the information obtained from the NE report into their knowledge base and practices, and changes may not be as clearly delineated for this less well-defined medical issue. Given the complexity of this type of disorder, it may be that additional medical training, postgraduate education, and other resources are necessary in addition to the NE and CP document to ensure that required information is obtained by the majority of practicing obstetricians. The vast majority of physicians rated the training they received on NE as inadequate to marginal during medical school (93.6%), residency (76%), and CME (65.6%), and two-thirds (67.0%) of physicians read professional materials regarding NE two to three times per year or less.
Given the vast array of topics in which obstetriciangynecologists must stay current, our findings suggest that additional professional resources are needed, specifically addressing this complex disorder. This study highlights the need for greater emphasis on NE and CP during training and post-training CME.
